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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a crystal 
resonator of an SC cut, which can surely suppress the 
resonance of a B mode and can accordingly and surely 
excite the resonance of a C mode. 
SOLUTION: In this rectangular crystal resonator of an 
SC cut, which is obtained by rotating a face orthogonal 
to the Y-axis of a crystal of quartz crystal by about 33 
degrees with an X-axis as a center and rotating it by 
about 22 degrees with a Z-axis as a center from the 
rotated position and cutting it from the face, the long 
side of a crystal piece 1 1 is set to be +10 degrees from 
the direction of a ZZ'-axis, and the end part of the 
direction of the long side is supported. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l 

[Claim l] A quartz resonator of SC cut which makes a long side of the Xtal piece **10 degrees of ZZ* shaft 
orientations, and is characterized by supporting an edge of the direction of a long side of a parenthesis in 
a quartz resonator of SC cut of stick*shape cut down from a field which rotated about 33 degrees of fields 
which intersect perpendicularly with a Y-axis of a crystal of Xtal focusing on the X-axis, and was rotated 
about 22 degrees focusing on the Z axis from this rotated location. 

[Claim 2] It is the quartz resonator of SC cut characterized by a size of the direction of a long side of the 
Xtal piece being 6mm or less in a thing according to claim 1. 

[Claim 3] It is the quartz resonator of SC cut characterized by having contained the Xtal piece in a 
container of a cylinder mold in a thing according to claim 1, and drawing an electrode from an edge of a 
container. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the quartz resonator of SC cut 
which can oppress a seiche using the Xtal piece with tiie small configuration whose size of the direction of 
a long side is about 6mm with stick-shape, and can acquire a good osciUation characteristic 
[0002] 

[Description of the Prior Art] Recentiy, tiie quartz resonator of SC cut which has tiie engine performance 
which was excellent about stiress sensitivity, a thermal shock property, the phase noise engine 
performance, ete. attiracts attention. The quartz resonator of such an SC cut. forms an electi-ode in the 
Xtal piece 1 started from the field which rotated about 33 degrees of fields which intersect 
perpendicularly with the Y axis of the crystal of Xtal focusing on the X axis as shown in drassdng.^ , and 
was fiirther rotated about 22 degrees focusing on the Z axis from this rotated location. 
[0003] The frequency and tiie temperature characteristic of the quartz resonator of SC cut serve as tiie 
shape of a 3rd outiine curve which has tiie strange pole near 80 degree C. On tiie otiier hand, tiie crystal 
osciUator of tiie tiiermostat mold which it heate [ mold ] to tiie constant temperature of about 80 degrees 
C, and operates it as a crystal oscillator of high stability is known. 

[0004] Such an oscillator has a heater for heating, and a tiiermal control circuit, and he is trying to 
maintain a fixed temperatiire of about 80 degrees C by conta-oUing tiie calorific value of a heater. On tiie 
other hand, since it has tiie stirange pole near 80 degree C, when it uses as a crystal oscillator of a 
tiiermostat mold, the quartz resonator of SC cut will be used to a temperatiire change in fewest 
temperature regions of tiie rate of change of oscillation frequency, and can obtain very stable oscillation 
frequency. 

[0005] therefore - for example, tiie collection of drafts of the 34thFCS (FREQUENCYCONTROLE 
SYMPOSIUM) held in May, 1980 - various reports are made as indicated by 187 pages tiiru/or 193 pages 
as an SC cut resonator (FUNDAMENTAL MODE SC-CUT RESONATORS) in fundamental-wave mode 
[0006] However, the quartz resonator of such an SC cut produces the seiche in an B mode (iUusti-ation B) 
and A mode (illustiration A) in tiie frequency by the side of the high region near the C mode (illusti-ation C) 
which is a principal vibration like tiie resonance characteristic shown in drawing^ . As compared witii it 
of a C mode, since it is large, tiie value of the crystal impedance (it is called Following CI) of resonance in 
A mode does not pose a problem here. 

[0007] On tiie other hand, CI of an B mode is equal to it of a C mode, or small depending on the case. For 



this reason, when an oscillator is actually manufactured, and the property of a tuning circuit changes 
with aging, for example, it may oscillate easily by the B mode which is a seiche. Therefore, in using the 
quartz resonator of SC cut, in order to excite the principal vibration of a C mode certainly, vibration of an 
B mode needed to be oppressed and the CI needed to be made larger than that of a C mode. 
[0008] For this reason, although the device of performing convex processing which processes only one 
principal plane of the Xtal piece in the shape of a convex lens, for example was made, there was a problem 
which cannot oppress a seiche certainly even if such. 

[0009] In stiU such a quartz resonator, although the Xtal piece with a diameter of about 10mm was used, 
for example, since the crystal oscillator of the thermostat mold using such a quartz resonator was also 
expected small and to lightweight-ize, the quartz resonator itself needed to be miniaturized. However, 
when the Xtal piece was miniaturized, the problem of an above-mentioned seiche needed to become more 
remarkable and needed to solve this. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
situation, and can oppress resonance of an B mode certainly, and it aims at offering the quartz resonator 
of SC cut which can excite resonance of a C mode certainly by it. 
[0011] 

[Means for Solving the Problem] In a quartz resonator of SC cut of stick-shape cut down from a field 
which rotated about 33 degrees of fields which intersect perpendicularly with a Y-axis of a crystal of Xtal 
focusing on the X-axis, and was rotated about 22 degrees focusing on the Z-axis from this rotated location, 
this invention makes a long side of the Xtal piece **10 degrees from ZZ* shaft orientations, and is 
characterized by supporting an edge of the direction of this long side. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains to details with reference to the plan of the Xtal piece 
which shows the gestalt of operation of this invention to drawing 1 . 11 in drawing is started in the shape 
of a strip of paper from SC board which is the Xtal piece of SC cut of stick- shape, for example, rotated 
about 33 degrees of fields which intersect perpendicularly with the Y axis of the crystal of synthetic rock 
crystal focusing on the X axis as shown in drawing 2 , and rotated about 22 degrees focusing on the Z-axis 
from, this rotated location further. 

[0013] Here, about the 1.6mmx5.8mm Xtal piece with a very small configuration, the field internal 
version of the longitudinal direction was carried out to an angle which is different at 10-degree step, it 
was started from XX' shaft orientation, and many samples were manufactured. In addition, these Xtal 
pieces were made to make electric connection while having formed the electrode in the table backing side, 
drawing this electrode to the edge of a longitudinal direction, connecting with the lead terminal 
implanted based on this derivation edge and holding them mechanically. 

[0014] And about the Xtal piece started in the directions various in the field of this SC board, the 
resonance wave amplitude of the B mode to a C mode was measured. Drawing 3 is the graph which shows 
this result, and used the time of the long side of a strip of paper being in agreement with XX' shaft 
orientations as zero angle of rotjjtion. To a C mode, according to the logging direction of the Xtal piece, the 
ratio of the resonance wave amplitude of a C mode pair B mode changes, and ISdB is [ the largest thing 
of the level of an B mode is -+-l6dB and ] the smallest at the time of 90 degrees of angles of rotation in the 
time of 60 degrees of angles of rotation so that clearly from this result. 



[0015] Therefore, the smaUest thing of the resonance wave amplitude of the B mode which is an 
unnecessary seiche rotates 90 degrees of long sides of the Xtal piece of stick-shape from XX' shaft to the C 
mode which is a principal vibration, and this makes the long side of the Xtal piece in agreement with ZZ' 
shaft orientations. In addition, the quartz resonator which does not have deterioration of the property 
fully according [ the principal vibration of a C mode ] to spurious one at stress to resonance of the range of 
**10 degrees of ZZ' shaft orientations, then an unnecessary B mode in the long side of the Xtal piece can 
be obtained practical. 

[0016] In addition, covering of for example, a cyhnder mold is put on the base holding the Xtal piece, and 
the opening edge of covering is made to fit into the base airtightly, and he closes, and is trying to derive 
two lead terminals through this base. 

[0017] If it does in this way, to the level of a principal vibration, level of an unnecessary seiche can be 
made small, since the production process which checks mass-production nature hke precise convex 
processing also becomes unnecessary, productivity is also high, and cost can also be reduced. And since 
the configuration of tiie Xtal piece explained witii the gestalt of the above-mentioned implementation is 
very small and an oscillation characteristic is also good, the configuration of die crystal osciUator using 
this can also be miniaturized. 
[0018] 

[Effect of the Invention] As explained in full detail above, according to this invention, tiie quartz 
resonator of remarkable small SC cut of a configuration can be reaUzed, and, moreover, the level of a 
seiche can offer the quartz resonator of small SC cut with a good osciUation characteristic. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is the plan of the Xtal piece of the quartz resonator of the gestalt of 1 operation of this 
invention. 

[Drawing 2l It is the graph which shows the level ratio of the field internal- version angle of the Xtal piece, 
a principal vibration, and a seiche. 

[Drawing 3l It is drawing explaining the logging angle of the Xtal piece of SO cut. 

[Drawing 41 It is drawing showing the response characteristic of the principal vibration of the quartz 

resonator of SC cut, and a seiche. 

[De scrip tion of Notations] 

11 .. Xtal Piece 

XX' XX' shaft 

ZZ' .. ZZ' shaft 
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